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Description 

[0001] The present invention relates to a support for 
keeping in expanded form an elastic covering sleeve for 
elongated cylindrical elements such as electric cable 
joints and the like and to a process for the realization of 
such a support. 

[0002] For covering elongated elements such as par- 
ticularly medium-high voltage electric cable joints there 
are known elastic sleeves termed also self-contracting 
or cold-contracting in contrast to sleeves of other types 
such as heat-contracting. These sleeves comprise an 
elastic tubular structure (in which are incorporated all 
the functional elements necessary for the specific appli- 
cation, e.g. electric field control layers, insulating layers, 
etc.) which before application Is kept in an expanded 
condition to permit its fitting over the element to be cov- 
ered while after application it is elastically fitted in a more 
or less forced manner on the element. 
[0003] To keep the sleeve in expanded conditk^n a tu- 
bular cylindrical support is used on which the tubular 
elastic structure is fitted In elastically expanded condi- 
tion. The support Is removed once the sleeve Is posi- 
tioned on the element to be protected thus permitting 
elastic contraction of the sleeve on the element. 
[0004] Different types of supports are known. A par- 
ticularly widespread type is that where the tubular cylin- 
drical support consists of a tape wound spirally In side- 
by-side turns bound to each other in varbus ways. Ex- 
amples of this type of support are descrit>ed in GB-A- 
1292608. US-A-4389440, EP-A-0291203. EP-A- 
0500216. Removal of the support is obtained by pro- 
gressive collaps^ of the support done by pulling the tape 
so as to progressively unwind the turns. Naturally the 
traction takes place from the inside, i.e. the end of the 
tape which Is pulled Is passed Inside the support until It 
emerges at the opposite end. Indeed, the part of the 
sleeve already contracted and tightened on the cylindri- 
cal element to be protected prevents passage of the 
tape to be unwound. 

[0005] TTie support is normally implemented starting 
from a tube of suitable polymeric material which is sub- 
sequently cut spirally to define the tape. This Is the case 
e.g. of the supports described in QB-A-1 292608 and in 
EP-A-0291203. As an alternative the support can be 
provided starting with a tape of suitable polymeric ma- 
terial which is wound spirally and then melted locally to 
weld the adjacent turns. This is the case e.g. of the sup- 
port described in US-A-4389440. 
[0006] EP-A-050021 6 discloses a removable core for 
a shrinkable tubulare sheath comprising a tubular wall 
having a helical weakened line therein. The tubular wall 
is formed from a plurality of helk:ally wrapped, overlap- 
ping, laminated layers of a continuous web obtained by 
extrusbn. A lamination bond between the layers of the 
web is formed with the help of a pressure roller, while 
the helical weakened line is formed with a knife blade 
or, altematlvety, as a continuos kDngitudinal notch in the 
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web during extrusion of the web or by a notching tool, 
[0007] A support of this type must possess certain 
requisites to correctly fulfil the required function. 
[0008] First of all, the external surface of the support 
s must be flat and smooth to prevent damage to the , 
sleeve. Indeed, during storage the strong pressure ex- 
erted by the sleeve due to elastic expansion couki cause 
permanent reproduction (i.e. not completely recovera- 
ble elastically upon removal of the support or recovera- 
10 ble only in too kDng a time for correct use of the sleeve) 
on the inner surface of the sleeve of any irregularities 
on the outer surface of the support 
[0009] Then the support must have a radial compres- 
sbn strength capable of withstanding the pressure of 
IS the sleeve even for a long period of time at storage tem- 
perature without collapsing. In application on medium- 
high voltage electric cable joints the pressure exerted 
by the sleeve easily reaches levels near IMPa. 
[0010] In particular it is known that the critical pres- 
sure per unit of length g„ of a circular ring subjected to 
uniform pressure Is given by 

o^ = 3EJ/R^ (1) 

where E is the modulus of elastk:lty. J is the moment of 
inertia and R is the inside radius of the ring (see Timosh- 
enko and Gere. "Theory of Elastic Stability". McGraw 
Hill, second editk>n, page 289 and foltowlng). In this 
case the moment of inertia J is given by 

J = S^/12 (2) 

where S is the thickness of the ring (see the above men- 
tioned paper, page 262). 

[0011] The thickness of the tubular support is thus 
conditioned by the requirement of ensuring sufficient re- 
sistance to external pressure to avoid collapse of the 
assembly. 

[0012] Furthermore the tensile strength of the tape 
and the toughness with which the turns are bound to- 
gether must alk>w collapse of the support in the manner 
indicated while preventing absolutely that tensile stress 
applied to the tape might tear the tape instead of un- 
winding it progressively. This would require removal of 
the sleeve initially applied and starting the operatbn 
over with a new sleeve. 

[001 3] This happens for example with supports of ho- 
mogeneous plastic material In which the turns are de- 
fined by means of a spiralling blind groove made in a 
starting tubular element since it is critteal to hokJ the re- 
sidual thickness at the bottom of the groove constant 
during processing. This residual thickness must be 
smalt enough to be tearable with a tractive force whbh 
would not cause breakage of the tape, without however 
the groove piercing and endangering the Integrity of the 
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support. Excessive residual thickness due e!g. to di- 
mensional defects in the starting tubular element or trr^ 
perfections in the grooving process could cause local 
increases In the tractive force to be applied to the tape 
to unwind it and possible causes of breakage. 
[0014] Again, the tape must have the smallest size 
possible to pass easily during unwinding in the space 
between the. internal surface of the support and the ex- 
temal surface of the element to be protected. The re- 
duced dimensnns of the tape are also important to per- 
mit the same sleeve to be used on elements having a 
range of diameters as broad as possible. Indeed, given 
a certain sleeve, the minimum diameter of the element 
to be protected depends exclusively on the elastic con- 
traction capacity of the sleeve. The maximum diameter 
depends on how much space is available within the sup- 
port considering that the tape must also be able to pass 
between the element to be protected and the internal 
wall of the support during its unwinding. 
[0015] Lastly, it is necessary to limit the number of 
turns to shorten unwinding time as much as possible. 
Indeed, the tape unwinding operation requires that the 
straight pulling of the tape take place with intervals of 
periodic rotations around the element of the unwound 
tape. Otherwise, since the point of unwinding of the tape 
follows the spiral of winding of the support the unwound 
tape would tend to progressively kink on the element 
and prevent further unwinding. The number of rotations 
necessary for complete unwinding of the tape is theo- 
retically equal to the number of turns even though In 
practice rt is less because normally rotation becomes 
superfluous towards the end of the unwinding. A large 
number of turns thus implies both great length of the 
tape to be unwound and the need to perform a large 
number of rotations. 

[0016] There is thus the problem of providing a sup- 
port of the above type which would satisfy as much as 
possible the above mentioned requirements. 
[0017] Accordingly, in a first aspect thereof the inven- 
tion relates to a support for keeping in expanded condi- 
tion an elastic sleeve for covering elongated cylindrical 
elements such as electrical cable joints and the like and 
comprising a tape wound spirally in sIde-by-side turns 
so as to take on a cylindrical tubular form and means of 
mutual constraint between the turns to hold the tape In 
wound condition and characterised in that the tape is 
made of a material having a high elasticity modulus and 
the constraint is made of a different, tearable material, 
thereby holding the turns of the spiral in a tearable man- 
ner. 

[0018] Differentiation of material between the tape 
and the constraint means permits maximum freedom of 
choice for both. 

[0019] Preferably the tape is realized with an elastic 
material having an elastteity modulus of at least 
150,000MPa and in which the mutual constraint means 
between the tums comprise a layer of thermoplastic 
covering material on the tape heat welded between ad- 



jacent tums. 

[0020] The thermoplastic material permits easy im- 
plementation of the constraint means by heat welding 
while it has been verified that if the tape material has a 
s high modulus of elasticity the nece^ssary resistance of 
the support to the pressure of the sleeve is ensured even 
with reduced tape thickness. Reduction of the tape 
thickness pemnits less radial space occupied for the 
support and less space occupied by the tape during un- 
winding and thus requires less space between the sup- 
port and the cable sheath. 

[0021] Advantageously the elastic material is steel 
and preferably harmonic spring steel. This is a material 
suited for the purpose thanks to its high modulus of elas- 
ticity of approximately 210,OOOMPa which is essentially 
unaffected in time and insensitive to surrounding tem- 
perature increases. In addition it is economical and 
readily available. 

[0022] With such a material appllcatbn of formulas (1 ) 
and (2) mentioned above in the case of a tape made 
from strap having a thrckness of S = 0,5mm with a wind- 
ing radius of R = 25mm leads to a critical pressure of 
a„ = 0.42 MPa. For a thickness of 0.6mm the calculation 
gives a critical pressure of o„ = 0.72 MPa. Surprisingly 
it was found that with a tape having a thickness of only 
S = 0.3mm there is obtained a support capable of with- 
standing without collapsing an elastk: sleeve for medium 
voltage electric joints with measured pressures on the 
order of 0,7MPa. 

[0023] Preferably the tape Is in essentially straight 
condition at rest and, after removal of the mutual con- 
straint means between the tums, tends to return to this 
essentially straight condition. This greatly facilitates re- 
moval of the support because it contributes to straight 
arrangement of the tape in the support while the support 
Is pulled. 

[0024] Appllcatk)n of the thermoplastic material on the 
tape can take place advantageously by extrusion with 
optional interposition of an adhesive. In this manner ex- 
cellent adhesion of the thermoplastic material to the 
tape is achieved in a structurally simple manner. 
[0025] In a second aspect the present invention re- 
lates to a process for the realization of an elastic cover- 
ing sleeve assembly for covering elongated cylindrical 
elements such as electric cable joints and the like and 
comprising the phases of: 

making a support by: 

spirally winding a tape, made of a material hav- 
ing a high elasticity modulus; and 
constraining together the tums; and 
applying an elastic sleeve on the support in ra- 
dially expanded condition, 

characterized in that: 

the tape is spirally wound on a cylindrical arbour 
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with side*by*side turns, and 

the side-by-side turns are constrained together by 
means of a constraint impiemented with a nnaterial 
which IS tearable and different from the tape material. 
[0026] This process pemnits controlling the constraint 
between the tums in a manner independent of the char- 
acteristics of the tape material. 

[0027] Preferably the process also includes the phas- 
es of: 

providing the tape in an elastic material having an 
elasticity modulus of at least 15O,CX)0mpa, 
extruding on this tape a layer of thermoplastic cov- 
ering material, 

winding on the artx^ur the tape bearing the layer of 
extruded covering, 

heating the covering layer up to the softening limit 
of the thermoplastic material, and 
applying a pressure on the covering layer before 
cooling thereof to achieve heat welding of the adja- 
cent tums. 

[0028] Preferably the process also includes the phase 
of applying a coat of adhesive on the tape before ex- 
trudrig thereon the covering layer. This ensures maxi- 
mum toughness of binding of the thermoplastic covering 
to the tape. 

[0029] Additional characteristics and advantages of 
the present invention are clarified by the description giv- 
en below of a preferred embodiment of a support in ac- 
cordance with the invention given with reference to the 
annexed drawings wherein: 

FIG. 1 shows a perspective cross section view of a 
support in accordance with the present invention 
with an elastic sleeve shown diagrammattcally fitted 
over it, 

FIG. 2 shows a perspective cross section view of 
two adjacent sections of tape of the support of FIG. 
1, and 

FIG. 3 shows a diagrammatic perspective view of 
an apparatus .for implementation of the support of 
FIG. 1. 

[0030] In the FIGS, reference number 1 indicates as 
a whole a support for keeping in expanded condition an 
elastic sleeve M which is Indicated only diagrammatical- 
ly in FIG. 1 . The support is indicated by both 1 in FIG. 1 
where it is shown finished and in FIG. 3 where it Is shown 
being produced. 

[0031] The support 1 is provided by a tape 2 wound 
spirally in side-by-side tums 3 so as to take a cylindrical 
tubular form. The tape 2 is provided with a covering layer 
5 which wraps the ^tire section of the tape 2. 
[0032] The adjacent tums 3 are heat welded together 



in correspondence of the exterior of the support 1 along 
a welding line 6. In correspondence of the interior of the 
support 1 the adjacent tums 3 are merely brought ctose 
together, i.e. separated by a cut 7. 

s [0033] The tape 2 has an unwound end 8 folded back 
inside the support 1 opposite one end of the support and 
extended in a straight line in the support 1 until it emerg- 
es from the opposite end thereof. 
[0034] The tape 2 is made of an elastic material hav- 

10 ing a high modulus of elasticity, greater than 
ISO.OOOMPa. The elastic material of the tape 2 is pref- 
erably steel and still more preferably harmonic spring 
steel. The elasticity modulus of this material is approxi- 
mately 210,000MPa which is maintained in time even 

IS under severe environmental conditions such as mois- 
ture and high temperature. 

[0035] Thanks to the elasticity modulus of the material 
the tape 2 can have a very small thickness S. For use 
with medium-high voltage electric cable joint covering 

20 sleeves It is believed that a thickness S of the tape 2 
might be preferably between 0.2mm and 0.8mm. 
[0036] The covering layer 5 is provided with a thermo- 
plastic material applied on the tape 2 preferably by ex- 
trusion and with a thickness of 0. 1 mm to 0,2mm by con- 

2s ventional techniques. The thermoplastic material can be 
chosen in a variety of easily extrusible potymerk: mate- 
rials such as e.g. plasticised polyvinyl chkDride (PVC). 
high- or low-density polyethylene (PE), polyamkSes, eth- 
ylene-vinyl acetate copolymers (EVA), ethylene-ethyl 

30 acetate copolymers (EEA). ethyl-butyl acrylate copoly- 
mers (EBA), ethylnacid acrylic copolymers (EAA) and 
the like. 

[0037] Binding achieved by extruston of the above 
mentioned materials on the steel is good in itself but can 

ss be improved by applying on the tape 2 before extruskxi 
a layer of adhesive material such as e.g. an adhesive of 
the so-called instant type, e.g. cyanacrylk:, or the so- 
called "hot-melt* type, e.g. with a polyamide base or an 
EVA copolymer base. 

40 [0038] As an altemative to the application of a layer 
of adhesive material the required adherence can be 
achieved by using for the covering layer 5 a material 
chosen from among the polymers indicated above with 
specific adhesive characteristics. These polymers have 

45 a tendency to adhere to many surfaces, whether metal- 
lic or polymeric, and In particular they adhere well to 
steel. In addition these polymers, despite their adhe- 
siveness, are easy to extrude. 

[0039] Examples of such adhesive polymers are EAA, 
so EVA and polyamides. In particular an EAA copolymer 
denominated PRIMACOR 3442 of the Dow Chemical 
Company has been tested. Another EAA copolymer is 
called NUCREL ARX 48 of the DuPont Company. By 
using a conventional extruder for polyethylene with 
55 melting temperature between 180' an 280® excellent 
adhesion to the steel tape was obtained without the in- 
terposition of any adhesive. The mechank:al and ther- 
mal characteristics of the EAA are very similar to those 
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of lowKiensity PE and therefore the characteristics of 
the support and its realization procedures are fully 
equivalent. 

[0040] Realization of the support 1 takes place as fol- 
lows. First there is applied the covering layer 5 on the 
tape 2 by means of extrusion. The covered tape can be 
used directly for producing supports 1 or even wound 
on spools and stored. The tape 1 covered with the layer 
5 is wound on a shaft 9 rotating and moving axially while 
taking care that the turns 3 whbh are progressively 
formed are adjacent to each other. This is achieved in 
a known manner by choosing and controlling appropri- 
ately the rotation speed and traversing speed of the 
shaft 9. While the tape 2 is wound the turns 3 just fomned 
are heated by a heating system (diagrammed in FIG. 3 
as a blower 1 0) and pressed by a straightening roller 11 . 
This causes formation of the weld lines 6 between ad- 
jacent tums 3. After reaching the desired axial length of 
the support 1 the feeding of the tape 2 is stopped, the 
tape 2 Is cut by a cutting apparatus (diagrammed in FIG. 
3 as a blade 12) and the support 1 is drawn from the 
shaft 9. The end 8 of tape 2 which remains free is folded 
back In the support 1 and made to emerge at the oppo- 
site end. 

[0041] In practice a tape 2 of harmonic spring steel 
with a thickness S of 0.3mm and width L of 3mm was 
used. For the covering layer 5 there was used low-den- 
sity PE (RIBLENE MV 10 of the Enlchem Company) ex- 
truded at 130** on the tape 2. Before the extrusion on 
the tape 2 there was applied a cyanacrylic adhesive 
(LOCTITE 406). Subsequently the covered tape was 
wound on a shaft. During winding the external surface 
was heated to 1 50" and pressed to achieve heat welding 
of the tums 3. 

[0042] It has been found that the support 1 thus real- 
ized was capable of withstanding an external radial 
pressure of 0.7MPa. The tape 2 was capable of with- 
standing without breakage a tensile stress of 300N. The 
strength of the weld line 6 of the covering layer 5 proved 
to be essentially negligible. In addition, in the separation 
of the tums 3 of the tape 2 the tearing of the thermoplas- 
tic material of the covering layer 5 did not leave de- 
tached pieces which could have damaged the function- 
ality of the sleeve by falling between the sleeve and the 
element to be protected. 

[0043] As shown by the above descriptbn the present 
invention permits achieving considerable advantages 
as compared with the prior art. 

[0044] First of all, the radial space occupied by the 
support is significantly less than that of known supports 
just as the space occupied by the tape during unwinding 
is significantly less. This permits using the same sleeve 
on elements having a rather large range of diameters. 
[0045] In addition, the high strength of the tape com- 
pletely avoids the risk of breakage of the tape during 
unwinding. The use of different materials for the tape 
and the constraint means of the turns allows selection 
for the tape of materials having a high elasticity modulus 



and high tensile strength, and for the constraint means 
of materials having low tear resistance, freeing correct 
operation of the support from the critical nature of di- 
mensions as could happen with known supports made 
5 with homogeneous materials. 

[0046] Furthermore, the elastteity of the tape material 
tends to retum the tape to relaxed condition as soon as 
freed from the constraint of the weld lines thus facilitat- 
ing withdrawal from the opposite end of the sleeve and 
10 reducing the risk of kinking around the element to be 
protected. 

[0047] It should also be noted that the tape even if 
with potentially cutting sharp edges cannot during un- 
winding cause any damage to the sleeve or to the ele- 
ment to be protected because it is always covered by 
an essentially soft and not cutting thermoplastic materi- 
al. 

[0048] Lastly, the realization of a support in accord- 
ance with the invention is very simple. In particular it is 
possible to achieve supports of different diameters 
merely by winding the tape on shafts having different 
diameters. 

EXAMPLE 

[0049] For use in the realization of medium-voltage 
electric cables with extruded insulation the dimensions 
called for in France (see Table 1 of "Electricity de 
France" Standards HN 33 S 23) vary between a mini- 
mum diameter of 19.9mm on the insulation of the mini- 
mum cross-section cable (SOmm^) and a maximum di- 
ameter of 44.5mm on the extemal sheath of the cable 
with maximum conductor cross section area (240mm^). 
[0050] In accordance with the present invention a 
support was prepared with an outside diameter of 49mm 
and inside diameter of approximately 4dmm realized 
with a steel tape having a thickness of approximately 
0.3mm and width 3mm and covered with a layer of low- 
density polyethylene with thickness of 0.1mm to 0.2mm 
approximately as described above which ensured con- 
straint of the wound tape turns. 
[0051] Over said support was expanded an elastic 
sleeve with inside diameter of 14mm. 
[0052] The joint consisted of a sleeve with several lay- 
ers in EPR-based compounds. In particular the joint was 
a unit consisting of an internal sleeve comprising, from 
the interior outward, a field^ntrol layer, an insulating 
layer and a semiconductor layer. Further outward there 
was a semiconductor sheath fitted with negative allow- 
ance, a shield In the form of copper braid and an elastic 
protective sheath also fitted with negative altowance on 
the preceding layers with the side edges turned back to 
allow Installation of the joint on the cables. 
[0053] The degree of reticulation of the compounds 
used for the different layers was 95% to 100% for all 
layers. 

[0054] The sleeve at rest had a total thickness of ap- 
proximately 1 7mm and a mean elasticity modulus of ap- 
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proximately 1 .5MPa. The tubular support had a length 
of 55Gmm and the sleeve had a length of 450mm. 
[0055] Expansion Imposed on the sleeve was 250% 
which corresponds to a pressure on the tubular support 
of approximately 0.7MPa. 

[0056] The inside diameter of the support of 48mm 
combined with a space occupied by the tape of approx- 
imately 1mm Inside the support permitted fitting of the 
assembly over the outer sheath of the cable of maximum 
expected conductor cross section area {ZAOmrrfi) hav- 
ing a diameter of 44,5mm. 

[0057] The unit fomied by the expanded sleeve on the 
support was kept for a period of 6 weeks at 65"C simu- 
lating 2 years of storage at surrounding temperature 
(20''). No significant structural yielding or deformation of 
the tubular support appeared during this period. 
[0058] Subsequently the sleeve was applied on a ca- 
ble joint having minimum expected conductor cross sec- 
tion area (50 mm^), equal to an insulation diameter of 
1 9.9mm by pulling on the free end of the tape In accord- 
ance with the above described procedure. The temper- 
ature at the time of application was near 0**C. 
[0056] Under these application conditions (particular- 
ly severe due to the elastic behaviour of the sleeve ma- 
terials) the sleeve exerted a pressure of 0.15MPa a few 
minutes after removal of the tubular support. The joint 
was tested electrk;ally 20 minutes after applicatnn of 
the sleeve Euid proved to be perfectly functional. 
[0060] The above-indicated dimensioning was due to 
the fact that with the materials used, it was observed 
that to ensure good pressure (at least 0.1 MPa to 
0.2MPa) on the insulation of the smallest cable at the 
moment of assembly a nominal negative allowance of 
approximately 35% to 40% must be provkjed between 
the intemal diameter of the sleeve at rest and the outside 
diameter of the cable insulation on which it must exert 
this pressure. 

[0061] In this case the sleeve for the cable having 
cross section area of SOmm^ had an intemal diameter 
of 19.9mm / 1.4mm = 14mm which corresponds to a 
nominal negative allowance of 40%. 
[0062] With conventional supports made of homoge- 
neous polymeric material, to use a single sleeve to cover 
the entire range of cables required it would be necessary 
to have a support with inside diameter greater than 
44.5mm plus the space occupied by the free end of the 
tape to be able to position the sleeve expanded on Its 
support on the cable sheath before performing the con- 
nection of the conductors. In practice the inside diame- 
ter of the support wouki have to be at least 50mm. 
[0063] An Inside diameter of 50mm would Imply an 
outside diameter of at least 56mm (thickness of the sup- 
port wall of approximately 3mm, sufficient to withstand 
the extemal pressure applied to the sleeve). 
[0064] If a sleeve with an inside diameter of I4mm 
were fitted on a support with an outside diameter of 
56mm It would have to be expanded 300%. 
[0065] Experience showed that it is practically impos- 



sible to impose such a high expansion and simultane- 
ously ensure good spring back so as to exert sufficient 
pressure even In case of minimum cross section area 
upon £ipplication or within a few minutes thereof and In 

s particular after long periods of storage and with low lay- 
ing temperatures, e.g. 0*C to 5*C. 
[0066] The experiments made by the applicant 
showed that to have a satisfying result it Is necessary to 
allow for the expandability of the compounds used to 

10 form the different sleeve layers and the spring back ca- 
pability of the compounds. 

[0067] In particular, during the experimentation which 
led to the present lnventk>n it was obsen^ed that the 
sleeves realized with the test materials described above 
IS with a reticulation degree of 95% to 1 00% and subjected 
to 300% expansion showed tearing of the innermost, 
field control, layer, which was the most stressed during 
the storage simulation period. 

[0068] Some sleeves were also realized with only the 
innermost layer having the greatest expandability and 
employing the same material but keeping the degree of 
reticulatbn lower, i.e. from 60% to 70%. These sleeves 
did not show tearing during the storage simulation peri- 
od (6 weeks at 65*C). 

[0069] These sleeves were then applied to the joints 
of the above mentioned cables under the same laying 
conditions described above at a temperature of approx- 
imately 0*C. 

[0070] Under these conditions, upon laying the 
sleeves did not exert an acceptable pressure on the ca- 
ble insulation and slid thereon and this conditksn of In- 
sufficient pressure continued for several minutes after 
applicatk>n (10 to 20 minutes). 

[0071] With the sleeves realized with present materi- 
als it is believed therefore that acceptable expansions 
for purposes of spring back and material strength should 
be on the order of 200% to 250% while higher expan- 
sions do not give acceptable results. 
PXI72] In this case, with the conventional supports 
one Is forced to use at least two different sleeve sizes 
to cover the range of cables provided, e.g. a sleeve with 
inside diameter of 14mm expanded on a support with 
outskJe diameter of 46mm for conductor cross section 
areas from SOmm^ to 95mm2 and another sleeve with 
Inside diameter of 17mm expanded on a support with 
outskJe diameter of 56mm for conductor cross section 
areas from 95mm2 to 240mm2. 

[0073] Conversely, with a support in accordance with 
the present Invention comprising a portion with high 
elasticity modulus and high structural strength forming 
a continuous spiral and a portion of low-strength mate- 
rial designed to hold the turns of the spiral constrained 
in a tearable manner, it is possible to size the support 
with a thin wall without endangering structural strength 
and thus allowing limitation of the expansbn to be ap- 
plied to the sleeve to be fitted on the support so as to 
be able to use a single sleeve to cover all the cross sec- 
tion areas from 50mm2 to 240mm2 without the sleeve 
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having to withstand excessive expansion values. 
Claims 

5 

1. Support (1) for keeping in expanded condition an 
elastic sleeve (M) for covering elongated cylindrical 
elements such as electrical cable joints and the like 
and comprising a tape (2) wound spirally in side-by- 
side turns (3) so as to take on a cylindrical tubular 
forim and means of mutual constraint (6) between 
the turns (3) to hold the tape (2) in wound condition 
and characterised in that the tape (2) is made of a 
material having a high elasticity modulus and the 
constraint (6) is made of a different, tearable mate- 
rial (6), thereby hokling the turns (3) of the spiral in 
a tearable manner. 

2. Support in accordance with claim 1 wherein the 
tape (2) is made of an elastic material having an 
elasticity modulus greater than 1 SO.OOOMPa. 

3. Support in accordance with claim 1 wherein the mu- 
tual constraint means (6) between the turns (3) 
comprise a layer of thermoplastic covering material 
. (5) on the tape (2) and heat-welded between the 
adjacent tums (3). 

4. Support in accordance with claim 1 wherein the 
tape (2) is made of an elastic material (5) having an 30 
elasticity modulus of at least 15O,O00MPa and 
wherein the mutual constraint means (5) between 
the tums (3) comprise a layer of thermoplastic cov- 
ering material (5) on the tape (2) and heat-welded 
between adjacent tums (3). 3S 

5. Support in accordance with claim 2 wherein the 
elaistlc material is steel. 

6. Support in accordance with claim 5 wherein the 
steel is harmonic spring steel 

7. Support in accordance with claim 2 wherein the 
tape (2) Is essentially straight at rest and tends to 
return to said essentially straight condition when the 45 
mutual constraint means (5) are removed from be- 
tween the tums (3). 

8. Support in accordance with claim 3 wherein the 
thermoplastic material (5) is extruded on the tape so 
(2). 

9. Support in accordance with claim 6 wherein the 
thermoplastic material (5) is a polymeric material 
chosen from a group comprising plasticlsed polyvi- 
nyl chloride (PVC), low- or high-density polyethyl- 
ene (PE), polyamides. ethylene-vinyl acetate copol- 
ymers (EVA), ethylene-ethyl acetate copolymers 



(EEA), ethyl-butyl acrylate copolymers (EBA). 
ethyl-acid acrylic copolymers (EAA) and the like. 

10. Support in accordance with claim 9 wherein the pol- 
ymeric material possesses adhesive properties to- 
wards the elastic material of the tape (2). 

11 . Support in accordance with claim 8 or 9 wherein be- 
tween the tape (2) and the covering layer is inter- 
posed a layer of material possessing adhesive 
characteristics towards the elastic material of the 
tape (2). 

12. Process for the reallzatksn of an elastic covering 
sleeve assembly for covering ek^ngated cylindrical 
elements such as electric cable joints and the like 
and comprising the phases of: 

making a support (1 ) by: 

spirally winding a tape (2), made of a ma- 
terial (2) having a high elasticity modulus; 
and 

constraining together the tums (3); and 
applying an elastic sleeve (M) on the sup- 
port (1) in radially expanded condition, 

characterized in that: 

the tape (2) is spirally wound on a cylindrical 
arbour (9) with side-by-side tums (3), and the 
side-by-side tums (3) are constrained together 
by means of a constraint (6) implemented with 
a material (5) which Is tearable and different 
from the tape rnaterial (2). 

13. Process In accordance with claim 12, wherein mak- 
ing the support (1) comprises the phases of: 

providing the tape (2) in an elastic material hav- 
ing an elasticity moduluis of at least 
1 SO.OOOMPa, 

extruding on said tape (2) a layer of thermoplas- 
tic covering material (5), 
winding on the arbour (9) the tape (2) bearing 
the layer of extruded covering, 
heating the covering layer (5) to the softening 
limit of the thermoplastic material, and 
applying a pressure on the covering layer (5) 
before It cools to achieve heat welding of the 
adjacent tums (3). 

14. Process In accordance with claim 13 and including 
the phase of applying a coat of adhesive on the tape 
(2) before extruding thereon the layer of covering. 

15. Process in accordance with claim 13 wherein the 
material of the tape (2) is harmonk: spring steel. 
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Patentanspruche 

1. StOtzteil (1 ), um erne elastische Muffe (M) in einem 
expandierten Zustand zu hatten, um {angiiche, zy- 
Itndrische Elennente, wie elektrische Kabelverbin- s 
dungen und ahnliches, zu bedecken, umfassend 
ein Band (2), das spiralfonmlg in nebeneinander lle- 
genden Windungen (3) gewunden ist, so daB es ei- 

ne zylindrische, rohrenfonmige Form einnimmt, und 
Einrichtungen zur gegenseitigen Wechselwirkung io 
(6) zwischen den Windungen (3). so daB das Band 
(2) in einem gewundenen Zustand gehatten wird, 
gekennzeichnet dadurch, daB das Band (2) aus ei- 
nem Material gefertigt ist, das einen hohen Eiastl- 
zitatsmodui hat, und die Wechselwirkungseinrnh- is 
tungen (6) aus einem verschiedenen, ziehbaren 
Material (5) gefertigt ist, wodurch die Windungen (3) 
der Spirale auf eine ziehbare Weise gehalten wer- 
den. 

20 

2. StOtzteil nach Anspruch 1 , wobei das Band (2) aus 
einem elastischen Material gefertigt ist, das einen 
Elastizitatsmodul hat, der groBer als 150.0CX) MPa 
ist 

2S 

3. StOtzteil nach Anspruch 1 , wobei die gegensertige 
Wechselwirkungseinrbhtung^ (6) Zwischen den 
Windungen (3) eine Schicht aus thermoplastischem 
Unmantelungsmaterial (5) auf dem Band (2) umfaBt 
und zwischen den' benachbarten Windungen (3) 30 
wanmeverschweiBt ist. 

4. StOtzteil nach Anspruch 1 . wobei das Band (2) aus 
einem elastischen Material (5) gefertigt ist. daB ei- 
nen Elastizitatsmodul von mindestens 150.000 3S 
MPa hat, und wobei die EInrichtung zur gegensei- 
tigen Wechselwirkung (5) zwischen den Windun- 
gen (3) eine Schicht von thermoplastischem Um- 
mantelungsmaterial (5) auf dem Band (2) umfaBt 
und zwischen benachbarten Windungen (3) war- 40 
meverschwelBt ist. 

5. StOtzteil nach Anspruch 2, wobei das elastische 
Material Stahl ist. 

45 

6. StOtzteii nach Anspruch 5, wobei der Stahl ein har- 
monischer Federstahl ist. 



9. StOtzteil nach Anspruch 8, wobei das thermoplasti- 
sche Material (5) ein Polymemnaterial ist, das aus 
einer Gruppe ausgewahft ist, die umfaBt: plastifi- 
ziertes Polyvinytehlorkj (PVC). Polyethylen niedri- 
ger oder hoher Dichte (PE), Polyamlde, Ethylen- 
Vinylacetatcopolymere (EVA), Ethylen-Ethylace- 
tatcopolymere (EE A), Ethyl-Butylacrylatcopolyme- 
re (EBA),Ethylsaureacryk:opolymere (EAA) und 
ahnliches. 

10. StOtzteil nach Anspruch 9, wobei das Polymerma- 
terial haftende Eigenschaften in Richtung auf das 
elastische Material des Bandes (2) besitzt. 

11. StOtzteil nach Anspruch 8 oder 9, wobei zwischen 
dem Band (2) und der Ummangelungsschicht eine 
Schk:ht von Material dazwischen gelegt ist, die haf- 
tende Eigenschaften in Richtung auf das elastische 
Material des Bandes (2) besitzt. 

12. Verfahren zur Herstellung einer elastischen Um- 
mantelungs-Rohr-Anordnung, um langliche, zylin- 
drische Elemente, wie elektrische Leitungsverbin- 
dungen und ahnliches, zu bedecken, umfassend 
die Schritte: 

Herstellen eines StOtzteils (1 ) durch: 

spiralfomniges Winden eines Bandes (2), 
das aus einem Material (2) gefertigt ist. das 
einen hohen Elastizitatsmodul besitzt; und 

in Wechselwirkung bringen der Windungen 
(3); und 

Aufbringen eines elastischen Rohrs (M) 
auf das StOtzteil (1) in einem in radialer 
Richtung gedehnten Zustand, 

gekennzeichnet dadurch, daB: 

das Band (2) spiralfdrmig auf einer zylindri- 
schen Achse (9) mtt nebeneinander iiegenden 
Windungen (3) gewunden ist, und 
die nebeneinander Iiegenden Windungen (3) 
miteinander in Wechselwirkung gebracht wer- 
den durch eine Einrtehtung einer Wechselwir- 
kung (6), die mit einem Material (5) hergestellt 
wird. das ziehbar ist und sich von dem Band- 
nnaterial (2) unterscheidet. 

13. Verfahren nach Anspruch 12, wobei das Herstellen 
des StOtzteils (1) die Schritte umfaBt: 

Vorsehen des Bandes (2) aus einem elasti- 
schen Material, das einen Elastizitatsmodul 
von mindestens 150.000 MPa hat. 



7. StOtzteil nach Anspruch 2, wobei das Band (2) im 
wesentltohen gerade in Ruhe ist und dazu neigt, in so 
diesen im wesentllchen geraden Zustand zurOckzu- 
kehren, wenn die Einrichtungen zur gegenseitigen 
Wechselwirkung (5) von zwischen den Windungen 

(3) entfemt werden. 

55 

8. StOtzteil nach Anspruch 3, wobei das thermoplasti- 
sche Material (5) auf dem Band (2) extrudlert wird. 
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Extrudieren auf diesem Band (2) eine Schicht 
von thermoplastischem Ummantelungsmateri- 
al (5). 

Winden des Bandes (2) auf der Achse (9), wo- s 
bei auf dem Band die Schicht von extrudierter 
Umniantelung gelagert ist 

Heizen der Ummantelungsschicht (5) bis zur 
Enveichungsgrenze des thermoplastischen 
Materials, und 

Aufbringen eines Drucks auf die Ummante- 
lungsschicht (5), bevor sie abkuhit, um das 
WarmeverschweiBen der benachbarten Win- 
dungen (3) zu erzielen. 

14. Verfahren nach Anspruch 13, umfassend den 
Schritt des Aufbringens eines Mantels von Haftmit- 
tel auf dem Band (2), bevor darauf die Ummante- 
lungsschicht extrudiert wird. 

15. Verfahren nach Anspruch 13, wobei das Material 
des Bandes (2) ein harmonischer Federstahl ist. 



Revendications 

1. Support (1 ) servant k maintenir en condition dtlr^e 
un manchon 6lastique (M) pour couvrir des 6ld- 
ments cylindriques de forme allongde tels que des 
raccords de cdbles diectrques ou autres didments 
semblables et comprenant une bande (2) enroulte 
en spiraie en spires juxtaposees (3) afin de prendre 
une forme tubulaire cylindrlque et un moyen de con- 
trainte mutuelle (6) entre les spires (3) pourtenir la 
bande (2) en 6XbI enrould et caractdrisd en ce que 
la bande (2) est faite d'un rhat6riau pr6sentant un 
module d'6lasticit6 61ev6 et le moyen de contrainte 
(6) est fait d'un mat6riau (5) different et dechirable, 
et tient de ce fait les spires (3) de la spiraie de ma- 
nidre ddchirable. 



(6) situ6 entre les spires (3) comprend une couche 
de mat^riau de revdtement thermoplastique (5) sur 
la bande (2) et thermosoud^e entre les spires (3) 
adjacentes. 

5. Support selon la revendbatlon 2, dans lequel le ma- 
t^rlau §lastique est de Tacier. 



6. Support selon la revendication 5, dans lequel le ma- 
10 tdriau ^lastique est de I'acier k ressorts harmoni- 

ques. 

7. Support selon la revendication 2, dans lequel la 
bande (2) est sensiblement droite au repos et tend 

IS a revenir audit dtat sensiblement droit torsque Ton 
supprime les nnoyens de contrainte mutuelle (6) 
d'entre les spires (3). 

8. Support selon la revendication 3, dans lequel le ma- 
20 tdriau thermoplastique (5) est appliqud par extru- 
sion sur la bande (2). 

9. Support selon la revendication 8. dans lequel le ma- 
t^riau thermoplastique (5) est un mat^rlau polym^- 

2S re choisi dans un groups comprenant du poly(chlo- 
rurede vinyle) (PVC) plastifi6. du polyethylene (PE) 
basse ou haute density, des polyamides, des copo- 
lymdres ^thyl^ne-acetate de vinyle (EVA), des co- 
polymdres 6thyl6ne-ac6tate d'dthyle (EE A), des co- 
30 polym6res 6thyl-acrylate de butyle (EBA), des co- 
polym^res ethyl-ackie acrylique (EAA) et autres 
produits semblables. 

1 0. Support selon la revendication 9, dans lequel le nna- 
3S t^riau polym^re poss^de des propri^t^s adh^sives 

envers le mat^riau ^lastique de la bande (2). 

11. Support selon la revendk:ation 8 ou 9, dans lequel 
est intercalde, entre la bande (2) et la couche de 

40 revetement, une couche de mat§riau poss6dant 
des caract^ristiques adh^sives envers le mat^riau 
^lastique de la bande (2). 



2. Support selon la revendication 1, dans lequel la 
bande (2) est faite d'un mat6riau 6lastique pr6sen- 4S 
tant un module d'6lastk:ite supdrieur k 160 000 
MPa. 

3. Support sek^ la revendication 1, dans lequel les 
moyens de contrainte mutuelle (6) situ§s entre les so 
spires (3) comprennent une couche de materiau de 
rev§tement thermoplastque (5) sur la bande (2) et 
thermosoudee entre les spires (3) adjacentes. 

4. Support selon la revendication 1, dans lequel la ^ 
bande (2) est faite d'un mat6riau 6lastique (5) pr6- 
sentant un module d'6lasticit6 d'au moins 150 000 
MPa et dans lequel le moyen de contrainte mutuelle 



1 2. Proc6d6 de realisation d'un ensemble formant man- 
chon protecteur pour recouvrir des elements cylin- 
driques de forme ailongde tels que des raccords de 
cables etectrlques ou autres didments semblables 
et comprenant les dtapes consistant k : 

rdatiser un support (1 ) en : 

enroulant en spiraie une bande (2), faite 
d'un matdrtau (2) ayant un module d'^las- 
ticite eieve; et 

fixant les spires (3) les unes aux autres; et 
appliquant un manchon eiastique (M) sur 
le support (1 ) en 6tat dtire radialement, 
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caracteris^ en ce que : 

la bande (2) est enroul^e en spiral e sur un nnan- 
dhn (9) en r^allsant des spires (3) juxtaposees, 
et 5 

las spires (3) juxtaposees sont fix^es ies unes aux 
autres k I'aide d'une contrainte (6) mise en oeuvre 
avec un materiau (5) qui est dechirable et different 
du matdriau de la bande (2). io 

13. Procedd selon la revendication 12. dans lequel la 
realisation du support (1 ) comprend Ies stapes con- 
sistant k : 

IS 

prdvorr la bande (2) sous forme de materiau 
diastique ayant un module d'^lasticitd d'au 
molns 150 000 MPa, 

appliquer par extrusion sur ladite bande (2) une 
couche de mat6riau de revetement thermo- 20 
plastique (5), 

enrouier sur le mandrin (9) la bande (2) portant 
la couche de revdtement extrudd, 
faire chauffer la couche de rev§tement (5) jus- 
qu'^ ia limite de ramollissement du materiau 2S 
thermoplastlque, et 

exercer une pression sur la couche de revete- 
ment (5) avant qu'elle ne ref roidisse afin de rte- 
liser un thenmosoudage des spires (3) adjacen- 
tes. 30 

14. Proc§d6 selon la revendication 13 et comprenant 
retape consistant h appliquer une mince couche 
d'adh^sif sur la bande (2) avant dV ddposer, par ex- 
trusion, la couche de revdtement. 3S 

15. Proc^de seion la revendication 13, dans lequel le 
materiau de la bande (2) est de Tacter k ressorts 
harmoniques. 

40 
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